HVTEM AND SEM (backscattered electron imagery) have been employed to examine the microstructures and determine the deformation mechanisms active in experimentally deformed Tennessee Sandstone and quartz + kaolinite gouge.
terminate in grains are marked by strained tips but no dislocation generation. Grains well removed from the gouge zone are characterized by interior dislocation structures consisting of coarse subgrains and unbound dislocations. Grains also displayed well-developed overgrowths marked by growth defects, growth layers, twins and dislocations. Corrosion microstructures, reduction in quartz grain angularity, euhedral overgrowths and finally cementation of void space with increasing experimental duration is interpreted in terms of water-assisted grain boundary diffusion or pressure solution deformation. This process has no effect on pre-existing dislocation structures even after 5 months at 400 ~ A transition in deformation mechanism from largely frictional cataclasis to water-assisted grain boundary diffusion is believed to account for the marked reduction in strength of the pre-faulted Tennessee Sandstone at strain rates below about 10 -6 s-1.
Knowledge of the microstructures and deformation mechanisms in both naturally-and experimentally-deformed fault-rocks is crucial to our understanding their rheological behaviour. Electron microscopy is essential to the acquisition of such knowledge. Future studies should include analytical electron microscopy to examine chemical-mineralogical changes occurring during deformation of fault-rocks.
